Ultrastructure of human embryonic stem cells and spontaneous and retinoic acid-induced differentiating cells.
Ultrastructural and immunohistochemical studies of 4 groups of cells-(human embryonic stem cells (hES), embryoid bodies (EB), and spontaneously and retinoic acid (RA)-induced differentiating cells)-were carried out to investigate their detailed phenotype. Immunohistochemically, the EB cells showed strong immunoreactivity for CD34, CD117, and nestin. Differentiating cells expressed pancytokertin, vimentin, CD31, CD56, GFAP, nestin, and NeuN as well as CD34, and c-Kit. However, synaptophysin and neurofilaments were not present in these same differentiating cells. Transmission electron microscopy showed that hES and EB cells were very similar to germ cells or cells of the inner cell mass. Spontaneously and RA-induced differentiating cells exhibited epithelial, mesenchymal, endodermal, and neuronal phenotypes. The perikarya of the neuronal cells had rich RERs (Nissl substance) and long cytoplasmic processes filled with numerous neural tubules. However, neither synaptic junctions nor synaptic vesicles were developed. In our study, RA treatment with brain-derived growth factor and TGFalpha in neuron differentiation medium induced not only neuronal differentiation but also pluripotential differentiation. Full neuronal differentiation did not occur after 2 weeks in culture, as no synaptic junctions and synaptic vesicles developed.